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I．Introduction
The classical Bernstein basis functions play an important role in CAGD/CAD system based on their good geometrical properties. With the development of the geometric modeling industry, people start to extend Bézier curve by using shape parameters so that the degree of freedom of the curve can be increased. Cheng and Zeng presented the n-order Quasi-Bézier curve with one shape parameter in [1] . Yan and Song defined Bézier curve with two shape parameters in [2] . Zhang and Shi defined 2-order Bézier curve with three shape parameters in [3] and extended to 4-order in [4] . In this paper, we extend the Bézier curve with three shape parameters to n-order, where n is even. The highest order of polynomials shown in Eq. 1 is n+1. These polynomials are the extension of n-order Bernstein basis functions, and associated with shape parameters, so we call them n-order λαβ-B basis functions.
II. Quasi-Bernstein Basis Function
The λαβ-B basis functions with n= 2 and n = 4 are the same with the functions presented in [3] and [4] respectively.
The λαβ-B basis functions with n = 6 are Next, we will discuss the properties of n-order λαβ-B basis functions. Let α=β, we can simply obtain the symmetric endpoints property of Ti,n(u). The Bernstein basis functions λ=0, α=β
The basis functions in [1] with even n λ=0, α≠β
The Bernstein basis functions with 2 shape parameters λ=-1/2, α=β=1
The basis functions in [5] with n=2
III. The Quasi-Bézier Curve with Three Shape Parameters
Definition 3.1. Given n control points Pi (i=0, 1, … ,n)∈R2 or R3, we call B(u) the quartic Bézier curve associated with three shape parameters and λαβ-B curve for short. Let α=β, we obtain B'(1)=((n+1)λ+n+β)(Pn-Pn-1), n≥2. When λ=0, the curve is interpolated to the endpoints of the control polygon. When λ=-1, the curve is closed. What's more, when α=β, the curve is tangent to the first and last edge of its control polygon. Property 3.2. (Convex-Hull Property) The curve holds the convex-hull property which can be concluded from its nonnegativity and partition of unity. Property 3.3. (Quasi-Symmetry) General n-order λαβ-B curve is not symmetric. But when α=β, the curve defined by polygon P0P1P2…Pn-1Pn and PnPn-1…P2P1P0 are the same, regardless of their directions.
Property 3.4. (Geometric Invariance) The shape of n-order λαβ-B curve keep invariant after coordinate translation and rotation because the shape of the curve is only depended on the control points instead of the position and the direction of the coordinate system.
IV. Application
Shape Control of the Quasi-Bézier Curve. 
V. Conclusion
Even order Bézier curve with three shape parameters λ, α, β is presented as an extension of the same order Bézier curve. Different curve approximating to the same control polygon can be generated by adjusting shape parametersλ, α, β. The approximation of our curve to its control polygon is superior to the general Bézier curve. What's more, each shape parameter has its own geometric meaning, and that can be used on shape design of the curve. In the end, we use application examples to show that our method is practical in design of curve.
